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The apparatus is comprised of a compressed air 
source which is connected by a gas conduit to a 
heating unit whose outlet is connected to a 
supersonic nozzle inlet in which a supersonic 
portion is connected by a conduit to a powder 
feeder. Compressed air of pressure Po from the 
compressed air source by the gas conduit is 
delivered to the heating unit to be heated to the 
required temperature. The heated air enters the 
. supersonic nozzle in which it is accelerated to a 
speed of several hundred meters per second. 
The powdered material is passed from the 
powder feeder by the powder feeding conduit to 
the supersonic nozzle portion in which it is 
accelerated by the air flow at section of the 
nozzle from the injection point to the nozzle 
outlet 
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(57) Pecpepar. 

HaoepereHMe othocmtca k ycTpoJ^cTBaM Ann 
raaoAMHaMMHecKoro HaHeceHMH noKpbiTMt^ m 
nopoujKOBUx MaiepManoB m mombj 6biTb 
McnojibsoBaHo b MaujuHocrpoeHUM m Apyrux 
orpacnnx npoMbiiuneHHocTM. ycrpoClcTBO 

COflep>KMT MCTOHHMK OKaTOfO B03iflyxa 1. 

coeAMHeHHbit^ ra3onpoBOflOM 2 c yajioM 
noAorpesa 3, Bbixofl KOToporo coeAHHeH c 
BXOAOM cBepxseyKOBoro coma 4, 
saKpMTMMecKaH MacTb 5 KOToporo coeAMHeHa 
Tpy6onpoBOAOM 6 c nopoiUKOBbiM 
nmaTeneM-AoaaTopoM 7. C)KaruPi Bospyx 
AaBneHUfl Pq or ncTOMHMKa oKaioro Bbaflyxa 1 
no raaonpoBOAy 2 noAaercfl s yaen noAorpesa 
4, TAe HarpeaaercR ao TpeGyeMoC^ 
TeMnepaiypbi. Harperuf^ sosAyx 

HenocpeACTBeHHO nocTynaei b CBepxaayKOBoe 
conjio, FAe ycKopneTCfl ao cKopocru HecKOJibKO 

COT MBTpOB B CGKyHfly. riopOUJKOBblK MBTepMaJl 



M3 nHTarenfl-AOsaTopa 7 no rpyOonpoBOAy 6 
noAaMM nopoujKa nocTynaei b ceepxsByKOByio 
MacTb 5 con/ia. rAe ycKopwercn hotokom 
B03Ayxa Ha ysacTKe con/ia or wecia bboab ad 
OKOHMaHMW conna. TaKan KowcTpyKi^km 

n03B0nneT nOBblCMTb 3C}x|)eKTHBH0CTb paOoTbi 

ycTpoMCTBa 3a cner cHWKeHun ero Maccbi, 
yMeHbiueHMfl TennoBwx noiepb, noBbioteHHW 
6e3onacHocTn npn aKcruiyaTai^nn. 1 3.n. c})., 1 
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(54) APPARATUS FOR GASODYNAMICALLY APPLYING COATINGS OF POWDERED MATERIALS 



(57) Abstract: 

FIELD: coalings. SUBSTANCE: apparatus 
contains compressed air source 1 connected 
through pipeline 2 to heating unit 3. Outlet 
of the latter is connected to inlet of 
supersonic nozzle 4, supercritical part of 
which 5 is connected through pipeline 6 with 
powder feeder-dispenser 7. Compressed air is 
fed through pipeline 2 into heating unit 3 
where it is heated to required temperature. 
Heated air directly enters supersonic nozzle 
where it is accelerated to several hundred 
meters per 1 sec. Powder material from 
feeder-dispenser 7 Is fed through pipeline 6 
into supersonic part 5 of nozzle and is 



accelerated by air flow over the section of 
nozzle from inlet point to end of nozzle. 
EFFECT: enhanced efficiency due to decreased 
weight, reduced heat loss, and increased 
operational safety. 2 cl, 1 dwg 
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l/|3o6peTeHMe othocmtca k ycrpovicTBaM aha 
raaoAHHaMMMecKoro HaHeceHVi5i noKpbiTki(4 ki3 
nopoLUKOBbix MarepnajioB m mombt 6biTb 
Mcno;ib30BaHO b MaiUMHocTpoeHkivi h Apyrvix 
OTpacnm npoMbiiujieHHocTM Ann nonfAenm 
noKpbiTiiM, npkiAaioiMkix paantiMHbie cBoKcTBa 
06pa6aTbiBaeMbiM noeepxHocTflM. 

HsBecTHO ycTpov^CTBo Ann HaneceHUfl 
noKpbiTMH. coAep)KaLi;ee nopoLUKOBbiP) A03aTop. 
cx^eAMHeHHbiv^ c mtA yaen noAPrpeBa. buxoa 

KOTOporO CX>eAMHeH CO CBepX3ByK0BblM conjioM 

[1] 

HeAocraTKOM laKov^ KOHcrpyiqMM nanfleTCfl 
TO. MTo nopoujKOBbJi^ MaiepMan npMXOAUT e 
conpviKOCHOBeHkte c TennoBbi^en^K)u\\^M 
aneMeHTOM yajia noAorpeBa, mto npuBOAMT k 
OKMcneHkiio MacTML4 nopoaiKOBoro Mareptiana m 
MX HannnaHMio Ha 3tot a/ieMeHi. B i^e/ioM 3T0 
ycTpoMCTBO MMeer HMSicyio 3<|)4)eiaMBHocTb. 

HsBecTHO ycTpoflcTBo AHJi HaHeceHnw 
noKpbiTMt^ HanbineHMBM [2] coAep)Kainee 
MCTOMHUK oKaroro BosAyxa, nuTarenb-AosaTop, 
y3eji noAorpeBa, coeAMHeHHbif) rasonpoBOAOM 
Mepes sanopHyio apMarypy c cfx^pKaMepovi, 
CMOHTkipoBaK^f) nepeA CBepxsByKOBbiM 
ooruiOM. 

HeAOcraTKOM KOHCipyKi^Mn SToro ycipovicTBa 
flBJifleicfl TO. MTO nwTaTe/ib-AosaTop coeAMHeH c 
c|)OpKaMepoi^. pacnojio>KeHH0j4 nepeA con/iOM. 
3to npMBOAMT K Towy, MTO nopoiuoK AQTWCeH 
npo^^TM Mepe3 caMyio ysKyio nacTb ooruia 
(KpnTMMecKoe ceMeHMe), Haweonee 
noABep;KeHHyK> M3Hocy nopoiUKOBbiM 
MaTepMsnoM. oco6eHHO np\A vicnonbsoBaHMM 

nopOLiJKOB TBSPAblX BOlUeCTB (MeTaiUlOB, 

KepaMMMecKvix nacTMi^ m TaK pjanee). B cbok) 
onepeAb memo KpMTimecKoe ceMSHVie. b 
ocHOBHOM, onpeAenneT p&mM pa6oTbi 
CBepxaByKOBoro coruia m 3ct)ct)eKTkiBH0CTb 
ycTpoRcTBa B L^enoM. 

KpOMB TOrO, 3Ta KOHCTpyKL^IiSI AOBOJIbHO 

rpoM03AKa» nocKonbKy b ne^ oTAenbHbiM 
sreMeHTOM npMcyTCTByer ctx>pKaMepa, a 
RMTaTenb-ADsarop ao/dkbh 6biTb BbinojiHeH 
repMeiMMHbiM m paccHMTaHHbiM Ha BbicoKoe 
pa6oHee mBneme, a SHamiT AOJUKeH iiMeib 
eojibiuyK} Macx:y. Hanmvie ct}opKaMepbi Me)KAy 
HarpeBaTejibHbiM yanoM m connoM npuBOAUT, 
KpoMe Toro, K AonojiHMTejibHbiM noTopflM Teruia, 
a 3HaMMT K Heo6xoAHMOCTM AonojiHkrrenbHbix 
3Hepro3aTpaT Ha HarpeBaHne BoaAyxa h 
noAAep^Hne saAaHHof) ero TeMnepaiypbi Ha 
BXOAe B CBepxsByKOBoe conno. 

nocneAHee oecroflTenbCTBo TaioKe 
npkiBOAMT K noBbiujeHHOf) onacHocTH pa6oTbi c 
ycTpoftcTBOM, nocKOJibicy b cnynae 
pasrepMeTMsamiM nuTaTenn npoMSoi^AeT 
Bbi6poc kta Hero nopomica noA BbicoxviM 
AaBJieHiieM. 

B ocHosy MsoGpeTeHMfl nonoxeHa aaAana 
cx)^aHMfl ycTpoflcTBa Ann HaneceHMn noKpbiruft 
raaoAHHaMUMecKUM cnoco6oM. KOTopoe 6bi 
Mweno TaKyfo KOHCTpyKi^MK), KOTopa« 
yBe/iuMMBa/ia 6bi CTa6nnbHOCTb pa6oTbJ 
conjioBoro yana m noBbiiueHMe cpoKa ero 
cny)K6bi. a TaioKe cnoco6cTBOBana cHUKeHHio 
SHepreTMMecKMX aaTpaT na noAAep>KaHvie 
TewnepaTypbJ BoaAyxa na BXOAe b 
CBepxasyKOBoe corino m o6ecneMM8a;ia 6bi 
noBbiiueHMe eeaonacHocTn paOoibi ycTpoMCTsa 
M CHMJKeHne ero Maccw. 

SaAana AocTMraeTCfl tcm, hto b ycTpoCicTBe 
AHfl HaHeceHMfl noKpbiTuJi na nopoiuKOBbix 
MaTepna;iOB. coAep^KaiAeM mctomhmk oKaToro 
raaa. coeA^HeKHbiM raaonpoBOAOM c yanoM 
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noAorpeBa, nuraTejib-AoaaTop m caepxaByKOBoe 
corino, BbJxoA yana noAorpeBa raaa coeAnneH 
HenocpeACTBeHHo c bxoaom CBepxaByKOBoro 
conjia, KOTopoe b aaKpnTHsecKov^ nacTM 
coeAMHeHO Mepea Tpy6onpOBOA c BbOCOAOM 
HMTaTenn-AoaaTopa. 

flaHHan KOHCTpyKi^MH ycTpoMCTsa An« 
HaneceHMfl noKpuTuP^. b cpaBHenuM c 
naBecTHbiMM, noaBOJiHeT noBwctiTb 
CTaCunbHocTb paOoTbi ycTpoMCTsa aa cner 
OTcyTCTBMfl nanoca KpwTMMecKoro ceMeHna 
corma. 3to AOCTwraeTCfl tcm, mto Mepea Hero 
nopouLJOK He npoxoAUT Boo^me, a 
cneAOBaTejibHO, we naHaiuHBaeT ero. He 
naiyieHweT ero napaMeTpw, m, b cuny 3Toro. ne 
naweHneT pe>KviM paCoTbi connoBoro yana m 
ycTpoC^CTBa B uejioM. 

npM McnojibaoBaHUM nopoujKOB na TBepAwx 
MeTannoB nnn KepawMKH Manoc CTenoK corina 
npoMcxoAMT TOJibKO B CBepxasyKOBOf^ MaCTM 
corma m ne aaTparviBaeT KpnTMMecKoe ceMenne 
conna. DocKO/ibKy pe>iaiM pa6oTbi 
CBepxaByKOBoro corma (b MacTHOCTn pacxoA 
BoaAyxa. Mucno Maxa n t.a ) onpeAen«K)TC« b 
nepByio oMepeAb KpnTHMecKnw ceMenneM conna, 
MaHOC TonbKO cBepxaByKOBoi^ mbctm conjia 
oOecneMMBaeT 6ojiee MeAnennoe naweHeHne 
pexkiMa pa6oTbi conna no cpaBHeHMio co 
cnyMaeM, KorAa nopoujOK bboahtcw b 
cJxjpKaMepy nepeA connoM vmn b AoaByKOByio 
MacTb conna. TaKMM o6paaoM. o6ecneMMBaeTC5i 
6onbUJMH pecypc pa6oTbi conna. 

npM 3T0M OTnaA^eT He06X0AMM0CTb B 

HanuMMM ct»pKaMepbi. hto BSAeT k ynpoinennK) 

KOHCTpyKl^MM. CHM)KeHI1IO 86 MaCCbl, 3 TO, MTO 

yaen noAorpesa HenocpeACTBeHHO co^MHeH c 
BXOAOM conna, noasonneT kicKmoMHTb noTspM 
renna a (|>opKaMepe. 

npMcoeAMHeHkie nMTaTen5i k csepxaByKOBon 
MacTM conna noaBonner noAAep^KusaTb b 
niiTaTsne 6onee HiiaKoe fo^Bneme, MeM 
AaaneHne na BXOAe b conno. rax iok b 
CBepxsByKOBOi^ MacTM n>o6oro conna JlaBann 
(CBepxaByKOBoro conna) AaenehMe scerAa hmjkg. 
MeM B AoaayKOBOj^ ero MacTM. 3to npi4B0AMT k 
yMeHbiueHMto Maccbi RMTarensi m noBbiujeHiiio 
GeaonacHOCTM ero (|)yHKi4HOHtipoBaHMn. 

Taxan KOHCTpyKi^nn ycTpoi^cTBa noaBonneT 
McnonbaoBaTb Anfl TpaHcnopTupoBKW nopoiuio 
OT nMTaTenn-AoaaTopa k conny He ©icaTbii* 
BoaAyx. a aTMOcc|)epHbiH. 9to eu^e b 6onbUjef1 
CTenoHM CHtDKaeT Maccy ycrpoi^cTBa h 
noBbiuiaoT 6eaonacHOCTb pa6oTbi ycrpoitcTBa, 
TaK KaK B 3T0M cnyMae mo)kho McnonbaoaaTb 
HerepMeTMMHbifl nMTaTenb-ApaaTop. An« Mero b 
TOMxe BBOAa nopoujKa b conno Aon)KHO 
noAAep^aaTbcn A^BneHV1e Menbuie 
aTMOoct)epHoro, mto o6ecneMMT 

TpancnopTvipoBKy nopoiuxa rotokom 
HenocpeACTBeHHO aTMOcc|)epHoro BoaAyxa. 

3c|x()eKTMBHyK) TpaHcnopTupoBKy nopoiuKa 
HenocpeACTBeHHO aTMoc(|)epHbiM BoaAyxoM 
B03MO>KHo peanviaoBaTb, ecnM b uecTe 
coeAHHeHMn conna c Tpy6onpoBOAOM 
nuTaTenw-AoaaTopa nnou4aAb nonepeMHoro 
ceMeHMfl CBepxaByKOBoro conna OyAer canaaHa 
c nnoLi^aAbfo ero Kptir^MecKoro ceMeHMR 
cneAyioiMHM cooTHOujeHMeM: 

S/S|i^1.3Po+0.8. 

rAe Si nnou^aAb nonepeMHoro ceMenviR 
CBepxaByKOBoro conna b MecTe coeAvineHMfl c 
Tpy6onpoB0A0M nHrarenfl-AoaaTopa, 

S|c nnou^aAb KpMTMMecKoro ceMeHM$i 
CBepxaByKOBoro conna. 

Po nonHoe A^BneH^e raaa Ha BxoAe b 
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csepxsByKOBoe coano. Bbipa)KeHHoe a Mfla. 
Ha Meprexe M3o6pa)KeHa cxeMa ycrpoMCTsa. 

YCTpofiCTBO COflepJKMT MCTOMHMK OKaTOfO 

Boa^yxa 1. cx^eAMHeHHbi^ raaonpOBOAOM 2 c 
yanoM noAorpeBa 3, BbixoA KOToporo coeAMHeH 
c BxoAOM CBepx3ByKOBoro conna 4. 
aaKpMTMHecKaH (cBepxsByKOBafl) MacTb 5 
KOToporo coeAMHeHa rpyGonpoBOAOM 6 c 
nopoiuKOBbiM nuTareneM-AOsaTopoM 7. 

ycrpoMCTBO paCoTaeT cnefxyK)\i\v\M o6pa30M. 

C)KaTblJ* B03AyX AaSJieHMJl Po or HCTWHMKa 

OKaroro BosAyxa 1 no rasonpoBOAY 2 noAaercn 
B yaexi noAorpesa 4, rAe HarpeBaercw ao 
Tpe6yeMoi^ TewnepaTypw. Harpeibii^ Bosflyx 
HenocpeACTseHHO nocTynaer b cBepxaayKOBoe 
conjio, TAe ycKopwercfl ao CKopocTM HecKOJibKO 
ooT MerpoB B ceKyHAy. 

riopoiuKOBbii^ Marepkiaji us 

nuTare/ifl-AoaaTopa 7 no TpyGonpoBOAV 6 
noAaMM nopoujKa nocTynaer b CBepxasyKOByK) 
MacTb 5 conna, tab noA?cBaTbJBaeTC« hotokom 
B03Ayxa M ycKopflercfl Ha yMacTKe c»nna or 
Mecra bboab ao oKOHnaHnw cx^n/ia. Rpw 3tom b 
ceneHMH conjia, rAe ipyOonpoBOA 6 noAaMM 
nopoLUKa coQ^LuaeTCA co csepxaByKOBbiM 
connoM 4, noAAep^KHBaercfl CTaTHHecKoe 
AaBneHvie MeHbiue aTMocct)epHoro, hto 
o6ecneHiiBaeT 3ctxt>eKTMBHoe BcacbiBaHkie 
BOSAyxa c nopoiuKOM kia nopoujKOBoro 
nuTareTiji-AoaaTopa. 

noAAep>KaHMe b TOMKe BBOAa b conno 
nopoujKa p^snenm MeHbiue aTMOcct)epHoro 
MO>icHO o6ecneMMTb npw ycnoBMM, mto nnomaAb 
nonepeHHoro ceMeHun CBepxasyKOBoro con/ia b 
3ToJ^ MacTH 6yAeT npeBbnuaib ero KpnivmecKoe 
ce^^eHne b onpeAensHHoe mmcho paa. 
MHoroMMcneHHbiMH aKcnepuMeHTawM m 
pacHSTaMU 6bmo ycTaHoaneHo, hto aha 
3cfx|)eKTMBHoR paOoTW ycTpoRcTsa njiou^aAb 
nonepeMHoro ceMOHMfl csepxaByKoaoro conna b 
Mecre coeAMHeHUfl conna c Tpy6onpoBOA0M 
nmaTenw-AoaaTopa pprmia cooTHocMTbCfi c 
KpMTMMecKMM ceMSHiieM conna cooTHotueHMeM: 

Sj/Sk>1.3Po+0,8, 

TAe Sj nnoinaAb nonepenHoro ceneHMj? 
CBepxaByKOBoro conna b Mecre coeAViHeHMn c 
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TpySonpoBOAOM nwraTenn-AoaaTopa, 

Sk nnou^aAb KpkiTimecKoro oeMeHMfi 
cBepxsByKDBoro conna, 

Po nojiHoe ABBneHne rasa Ha bxcao b 
CBepxaeyKOBoe conno, BbipaoKeHHoe b MHa. 

Taican KOHcrpyKUMn o6ecnemiBaeT 
OTcyrcTBue b nopouiKOBOM nHTaTene-Apaarope 
M36biT0MHoro (Bbiuje aTM0C(|)epHoro) A^BneHnn. 
MTO B CBOK) osepeAb yBenMHMsaeT 6e3onacHocTb 
pa6oTbi nMrarenn-AQsaTopa m ynpou^er ero 
o6cny}iaiBaHMe. 

ycrpcftcTBO M0}KeT 6biTb Mcnonb30BaHQ Ann 
HaHeceHMn noKpbiTMft ms nopoujKOBbtx 
MarepManoB Ann npKABHMn noBepxHocrnM 
H^Aenvift paanMMHbix CBo(fcTB, ibkhx KaK 

KOppOSMOHHan CTOi^KOCTb. }KapOCTOilKOCTb. 

MSMeHeHvie ManyMarenbHoR cnocoOHOcm 
noBepxHOCTii m t^. icpoMe Toro, ycrpof^ciBO 
MO}KHo ncnonbaoBaTb Ann HaHeceHvin 

AeKOpaTMBHbDC nOKpblTMt^. 

<l>opMyna ii3o6peTeHii$i: 

1. Vcrpof^cTBO Ann raaoAtiHaMMsecKoro 
HaHeceHMn noKpbiTMi) m3 nopctUKOBbrx 
MarepnanoB, coAepjKainee mctomhmk oKaroro 
raaa, coeAViHeHHbi(t raaonpoaoAOM c yanoM 
noAorpeBa. Aoaarop-HMTarenb m caepxaByKOBoe 
conno, oTnvmaiou^eecn tcm. mto buxoa yana 
noAPrpeaa raaa coeA^HeH HenocpeACtBeHHo c 
bxqaom CBepxaayKOBoro conna. KOTopoe b 
aaKpMTvmecKOi^ Macm ooeAMHeHo Mepea 
Tpy6onpoBOA c sbtxoAOM nMjaTenn-AoaaTopa. 

2. ycrpoWcTBo no n.1, ornMHaioiAeecn tom, 
MTO Aoaarop-nnTaTenb BbmonHen 
HerepMeTMMHbiM. a nonepeMHoe ceneHkie 
CBepxasyKOBoro conna b Mecre coeAMHeHMn 
conna c Tpy6onpoBOAOM nMrarenn-APsaropa 
BbinonHeno b cooTBercTBViM co cneAyiou^MM 
rpyCoBaHMeM: 

Si/SK>1.3Po + 0.8. 

rAe Si nnou^QAb nonepeMHoro ceneHMn 
CBepXByKOBoro conna b Mecre coeAMHeHMn c 
xpydonpOBOAOM nwraTenn-AoaaTopa; 

Sk nnou^BAb KpviTMMecKoro ceneHkin 
CBepxaByKOBoro conna; 

Po nonnoe A^Bneniie raaa na BxoAe b 
CBepxaayKOBoe conno, MDa. 
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